TOPICAL SPRAY COMPOSITIONS 

w is, 2000, wh,ch ^^Z: m olm, «* « * 2000; - 

May2 „, 1W; 5— « • incorpora(ed herein by „ „ its 
44/BOM/2000, January 13, 200U, eacjn u 



entirety. 



Beldofthetenti^ i plication of pharmaceutical 

Badcgromid^ 

I00031 ^«^--trrr^^ 

ffle curtly available and include lohons, « ge^ ^ ^ ^ profik 
sprays . The choice of 

of t he drug, for exalte, whether — or — ~ J ^ ^ many 
systems suffer fro* occlusion prohlerus and may cans e - 

Ipouuds, inciuding honnona, drugs, are convenhonahy in local s k i» 
^ese pa,ches comprise an occlusive backing membrane whr 



drug is often poor. . 

100M1 ThePr0 hie m0 fs k „— rr;^: 

No . 1,372,72. disdoses a contamer of an sep ^r P a 
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IH US PatentNo 4,534,958 describes and claims "a sprayable aerosol foam 
site of a bum or scald. U.S. Patent NO. application 

«rion which is a liquid in the aerosol container and forms a gel upon pp 
treatment composmonwhKhtsaq 4>534j958 compris es water, propellant, volatile 

jr jl . — - - - rr:r.zt: 
— — — r™:;r z x . — 

SUMMMMFTIffimyEKnQN 

,0007, W^^^'^^ ,B ^^^t; 
Jebercomtncd, while the disadvantages associated with each have been — d. 
sprays have been e mb ^ ^ ^ ^ ^ fte ^ (0 form 

jr:,., . - - — - t:z~ :z 

™™> vehicles The composition contains preieraoiy u P 
one film former, and one or more vehicles. P ^ 

300/0 of the at least one medicament, more preferably up to about 10/o ft 

30 /o ot tne medicament. The 
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consisting of permeation — , —ers, plasters, and wate ^ ~ 
Ending humectants. Medicaments in .he composition may be present m a form that s 
Ibfii or suspended. After application, me medicaments may be locafiy or hansdermlly 

veterinary nse may be nsed in me composition and the medicament may he present m c« 
form. The compositions are preferably in a form snitabie for application by spraymg from an 
aerosol or pump spray container. 

,0009, The invention further provides a stable, breathable film formed by applymg th 
decompositions. The fdm is preferably formed over a fixed surface area. The need 

25 cm*. Medicaments of the composition may be locally or transdermUy avadable for release 

from the film. ... 

,0010, Moreover, the invention comprises a method of using the inventive eomposttions 
pint to which a metered dose of the composition is dispensed onto an intended apphcatmn 

drably from about 10 cm> to about 25 cm* Tbe metered dose of tbe composrtion - 
preferably dispensed by spraying tbe composition from a pump or aerosol spray drspenser. In 

aft ;:r n8 The *~ - — s of *. — „ «. , - - 

e X ltive,oftbosew h icbeanbeachievedhytbeinven,ion. The examples presented berem are 
non-limiting. 

prT ^ g n^ rjESCRgnQN QE THF ""VENTION 
,0012! in describing the invention, the following definitions are applicable throughout. 
[00,31 "Breathable film" refers to a film formed on the surface of the skin that does not 

^^vn^«^*^<^^«**°; f stablefilms 

,0014, "Film-formers" refers ,o compounds, preferably polymers, that form stable films 
onasurface when appfied. Within the meaning of the present invention, a film is stable tf.Us 
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polyhydric alcohols. ^position in forming a flexible, 

l00191 "Plasticizer" refers «o a component that a ds a c p 
adherent film on the skin. Examples of piasters melnde cttrate esters, dtm 
oastoroiLpropyleneglyeolandpolyethyleneglyeol. ^ o( 

,00201 "Solnbilizer" refers to components that am m the dtssolutton P 

labrasol. . . 

~«» »— 

.r— rz: 
*- ■ — - tjtjts;— - - - - « 

least one medicament (e.g., u.uuui ^ one 

a- rW (e 2 0 0001% to about 10%) and most preferably up to about 
one medicament (e.g., u.uuwi vehicles which 

w n 0001 % to about 5%) dissolved or suspended in one or more ve 
medicament (e.g., 0.0001 /o The composition may 

:r-T.-^— — — — - 
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composition may contain one or more of these stives in — of up £ 

up t0 Ion, S% permeation enhancer („, 0.000,% to about S%), and np to *ou HU 
plticizer(e.g.,0.0001%toab»un0%). The inventive composition may be sprayed o at 

.he snrface or are transdermal* avaiiable. Preferably, me composition further compnses up 
IT* Cw/w) of one or more water— additives (e.„ 0.0O0,, to about 7% The *ug 

suspended. The exact formuiation of the composition may vary dependmg on me Here of the 
luiar medicament used (for example, the soiubihty profde) and me reiease pro*, destred 

1 eompositions can be dispensed from any dispenser, preferabiy a dispenser w.ch pro^ 

the composition may be released over a period of time or immedtately. 

,0022, The compositions of the present invention are preferably applied in a metered 

2 admiuilon of the composition by spraym g the composition from a dtspenser. The 
mention further provides amethod for applying the composition and the resu.tant fdm. 

,0023, Preferably, the composition is dispensed from a pump dispenser or from an 

propellal is not reared for compositions dispensed from a pump dispense, Howe « 
died, such compositions may also comprise from about !0% to 90% of a propellant winch 
liquid at room temperature, for example, trichloromonofluoromethane (Pll). 

,0024! The invention also provides a method of preparing a pump dispenser eontainmg 
A e spray composition of the invention comprising mixing the ingredients of the composmon 
with or without liquidpropellant and placing the mixed indents in apump dtspenser. 

,0025, ft. addition, the invention provides a method of preparing an aerosol dtspenser 
Jaining the spray composition of the invention comprismg mixing the ingredients of the 
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dispenser. The composition is preferably dispensed from the chosen dispenser in a metered dose. 

.00261 The medicament can be any medicinal compound in the salt or base form or a 
combination of compounds which is stable on mixing with the other ingredients of the 
composition and effective on topical administration. The medicament is preferably a drug whtoh 
is an anti-emetic, an anti-anginal, an anti-inflammatory, a steroid, a steroid hormone a 
bronchodilator or a drug used to treat osteoporosis. Additional preferred medicaments mclude 
togs used to treat incontinence, antidepressants/anxiolytics, antimigraine agents, agents used m 
smoking cessation therapy, antidiarrheals, anticholinergics, anticonvulsants, drugs for mood 
disorders/obsessive compute disorder, ACE inhibitors, calcium channel blockers, 
antihvpertenstves/diuretics, antiobesity dnrgs, hormonal peptides and analogues, drugs for bemgn 
prostatic hyperplasia/urinary retention and erectile dysfunctions, antiparkinson agents such as 
dopamine agonists and MAO inhibitors, dmgs for s.eep disorders and antidiabetic agents. 

,00271 One preferred anti-emetic is scopdamine. Preferred anti-anginals include 
mtroglycerine, clomdine, isosorbide dintote, propanolol HC1, timolol maleate, clonazepam and 
verapamil. Preferred anti-inflammatory drugs include diclofenac sodium, naproxen sodturn, 
ihuprofen, ketoprofen, indomethacin, piroxicam, ketorolac, —amine and mmesuhde. 
Preferred steroids include hydrocortisone and esters thereof, dexamethasone, fluocmolone 
acetonide and betamethasone and salts thereof. Preferred hormonal steroids include estradtol or 
r.oethisterone and their pharmaceutical* acceptable salts or a combination thereof, testosterone 
or progesterone. Preferred bronehodilators include salbutamo, and salts thereof, bambuterol, 
salmeterol xinafoate, fluticasone propionate, mometasone furcate, bndesonide, beclomethasone 
dipropionate, sodium cromoglycate and isoprenaline sulphate. Preferred drugs used m case of 
osteoporosis include alendronic acid, pamidronic acid, etidronic acid and their pharmaceu cally 
accep.ab.e salts. Preferred drugs used to treat incontinence inc.ude vasopressin and oxybutymn. 
Preferred antidepressants/anxtolytics include imipramine, mirtazapme and destpramtne 
Preferred antimigraine agents include naratriptan, zolmitriptan and sumatriptan. One preferred 
antidiarrheal is loperamide. One preferred antiulcers is misoprostol. Preferred anUc ohnerg.es 
include hyosey^tine, atropine andtnhexyphenidyl. Preferred anticonvulsants mclnde lorazepam, 
diazepam and tiagabine. Preferred drugs for antimood disorders/obsessive compute d.sorder 
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bromocriptine an, cabergoline - MAO inhibitors such as secure HC1. J-J--- 
ag ent for s,eep disorders is melatonin. Preferred antidiabetic agents me n e fire and s.o d 

spray composition of the present invention. 

"Iryiate 1 a neutra, methacryUc aeid ester (Eudragit E.OO®), — o me« 
methaerylate methacryla ,e copolymer type A (Eudragrt 

copolymer type B (Eudragrt RS®, USP/Nf), metha cryUc 
RL® USP/OT), methacryUc acid copolymer type A (Endragrt L100®, USP/N >, 

cellulose, methyl cellulose and ethyl cellulose. 

[0 . 2 „ Thehreathabilityofthemmisachievedbymeabsenceofanyocc,usivebac b ng 

JZ together w,th the generally Uydrophfiic properties of the film-formmg po« 
Thle polyml can partially dissolve on exposure to moisture (from the sfcn or an) the 
These poiymeri. v oorosity can be enhanced by 

dissolution resulting in the formation of a porous film. Thrs porosrty 
including additional water-soluble additives, such as those detailed below. 

,0030, Preferred solubilizers include a copolymer of drmethylamine ethy, methaerylate 
J a la, methacryhc acid ester (« E100®, — surfactants, for example, 
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sodlum _ amphate; — , for — , S^P— - 

or any two or more of the above m combmabon. Preferab y, ^ 

^ersle^eepereu^P— nofdtugandMract— tant, 



combination. 

mixed esters of eaprie and eaprybe actd, or a polyny ^ 
or diethylene glyco! monoethyl ether EP (transcutol); or any two or 



combination. 

in c,ude acetone, isopropy, — e ^ . my wo or 

ethyl acetate and triehloromonoflnoromethane (Pll), methylene 
more of the above in combination. 

glycol, polyethylene glycol, glycerol and sorbitol. 

l00351 

IUUJS] i"c „ 0 i vnvv l 40 hvdrogenated castor oil, 

one or more polaxomers, po,yoxy, 35 castor od, ^J^^^ 
cetomaerogoLpolyemyeneglycolor—Uoranytwoormoreoftheabove 

(00361 When the composition is dispensed as an aeroso,, the vehide partly comprises 
v H r.^. 11396-198024) 
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.^anaerosoUispen^preferaMy.pressureof^bou 2^ g 

Preferred propels include hydrocarbons, for example, propane butane 

, « and hydrochlorofiuorocarbons, for example, 

— 1— « oromethaue (PU), meHoro—e, 

^f^^L^oro ethane (P1H), difluoroetha ne <P>52a), 
m „„„chlorod lfl uoromethane (P22), dtchfo ^ ^ 

tetrafluoroethane (134a), heptafluoropropane (P227b), P 

nitrogen or carbon dioxide. 

canbeeasilyremoved from tbe site of application by washing with water. 

. 00391 The compositions are generally prepared by mixing the ingredients, without 
1 , fta , o°C to 100°C and at ambient pressure. If propellant 

from 10°C to 25°C. Alternatively, the mixed composition is placed map P F 

a meld dose pump, which dispenses the composition typically without liquefied 
example, a metered P P ' p Uant whic h is liquid at room 

vehicle. The composition so prepared is sprayeu 
site it forms a stable, plastic film or patch. 
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£*rakk/ a conventional aerosol can having a 
100401 The aerosol dispenser is preferably a convention 

^preferred va.veaCua.oHs a— , ^ ae.a.o, wMch * — 
than expansion and evasion of the propel.ant «o prodnee a spray A W- 

:n « — ta a 000,0a, ot c^o, - - : ;rr 

. „„„ Thp cwiriine motion occurs around the axis ot tne swir 

- - ~ - - —» - • — - • - 

area. . 

[00 41, The composition is preferab.y applied over a fixed surface area. » the 
J SU rL,ea 1 sno t n 1 ore ta5 Oe m ^»dis I norepre f era blyf ro ml Oo m ^o 2 5orn. 

,0042, rnsenerai.aeomposifionaeeording.o.hepresen.invenfionsuitab.eforuseinan 

aerosol dispenser oan be prepared as follows: 

, . Dissolve the film former in the ehosen vehiole with stirring to form a olear 

solution; 

2 Dissolve or snspend the aetive ingredient and solubilizer(s) along with the 
permeation enhanoer, together with any water-solnble additives reared, in the so.utron 
formed instep 1; 
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, according to the present invention for use 



3. ^.hepias.ici.ertothesoWonandf.naconventionalaeroso.canwith 

the mixture; and 

4. Charge the filled can with liquefied propellant. 

100431 The Mowing examples illustrate the preparahon of compositions according to 
the present invention. 

[om] Examples 1 and 2 he,ow represent part* g— — which ^used 
with any suitable medicament to prepare composite a 
in an aerosol dispenser. 
EXAMPLE! 

, r Percent w/w 
[00451 Injredjents 

• • A-^t 0.5-10.0 
Active ingredient 

2 25 

PlastoidB 

EudragitElOO 025 
Propylene glycol 30 
Sodium lauryl sulfate 3 - 5 

20 

Acetone 

Propellant q " s ' 

. • T7 0.1 

Vitamin E 

Transcutol 1-0 



EXAMPLE! 
[00461 fagredients 

Active ingredient 
Povidone 
Povidone VA-64 
Vitamin E 
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PEG 400 
Propylene glycol 
Ethanol 
Acetone 
Propellant 



1.0 
1.5 
15 
15 
q.s. 



100411 More spec* of -positions for use in an aeroso, dispenser are set 

forth in Examples 3 through 5. 



F Y AMPLE 3 
[00481 Ing redients 
Estradiol 
PVP-K-30 
PVP VA 
Vitamin E 
PEG 6000 
Propylene glycol 
P12 
Pll 




F Y AMPLE 4 
[0049] Ingredients 

Estradiol 

PVP K-30 

PVPVA 
Vitamin E 
PEG 6000 
Propylene glycol 
P 12 
Pll 
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[00*n] Ingredients 


Percent w/w 


Alendronate sodium 


1 


PVP K-30 


6 


PVP VA 


4 


Vitamin E 


0 5 


Menthol 


0 05 


Dimethyl isosorbide 


3.0 


Acetone 


10 


Ethanol 


10 


Tetrafluoroethane (PI 34) 


25.45 


Dichlorodifluoromethane 


40 


(P12) 





,0051, To prepare a composition according to the present invention su,tah,e for use 

T , It necessary to charge the pump dispenser with liquefied prope.lant to prov.de a 
Z^TZZ - — « may contarn propeiiant winch is hquid a, roont 
temperature as part of the vehicle. 

,0052, Exantpies 6 through 9 represent partiy genen.ii.ed fonnnlas which can he used 
J^L* — top^con.posiho.—gtothepresen.n.venhonforuse 

in a pump dispenser. 



Tngredients 


Percent w/w 


Active ingredient 


0.5 - 10.0 


Plastoid B 


5.6 


Eudragit E 100 


0.6 


Propylene glycol 


4.0 


Sodium lauryl sulfate 


3.0 
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Acetone 

Isopropyl alcohol 

Vitamin E 

Transcutol 
EXAMPLE! 



RX AMPLE 8 
[0055] Jnjre&ents 

Active ingredient 
PVPK30 
PVP VA 
Vitamin-E TPGS 
Dimethyl isosorbide 
Ethanol 



20 
q.s. 
0.2 
2.0 



Tnpredients 


Percent w/w 


Active ingredient 


25 


Povidone 


6 


Povidone VA-64 


4 


Vitamin-E 


1.0 


Propylene glycol 


3 


Ethanol 


27 


Acetone 


q.s. 


Methylene chloride 


27 



Percent w/w 
15 
6 
4 

0.5 
5 

20 



Trichloromonofluoromethane q.s. 

CPU) 
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EXAMPLE! 
[0056] 



Percentw/w 



Active ingredient 


0.5-10 


PVP VA 


10 


Vitamin E 


0.5 


Propylene glycol 


3 


Ethanol 


25 


Trichloromonofluoromethane 


q.s. 


(PU) 





l005 7] More specific examples of compositions 
are set forth in Examples 10 through 12. 

EXAMPLEJ0 

,. . Percentw/w 
10058] fogredients 

Estradiol 

PVPK-30 ?> 
PVP VA 4 
Vitamin E 

PEG 6000 2 
Propylene glycol 

27 

Acetone 

Methylene chloride 2 
Ethanol 

Dichlorodifluoromethane 40 
(P12) 



which can be used in a pump dispenser 
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F.X AMPLE 11 



Tnsredients 


Percent w/w 


Estradiol 


1 


PVP K-30 


6 


PVP VA 


4 


Vitamin E 


1 


PEG 6000 


2 


Polyethylene glycol 


3 


Acetone 


27 


Methylene chloride 


28 


Ethanol 


28 



EXAMPLE 12 
[0060] Ingredients 
Estradiol 
PVP K-30 
PVP VA 
Vitamin E 
Menthol 

Dimethyl Isosorbide 
Acetone 
Ethanol 
Pll 

[0061] 



Percent w/w 
1 
6 
4 
1 

0.05 
5 

27.48 
27.48 
27.48 

further explanation is given of the above examples. Eudragit E 100 
solubilizer for the drug Estradiol. 



The following f 

is a self-adhesive, hydrophilic matrix system. It also acts as a s 
Plastoid B is a film-forme, When used together, Eudra gl t E 100 and Plastoid B grve better 
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pee.ability and water washabiHty than when either is used alone. Aeetone is a volatde, cm* - 
^ , In— vehicle whtch helps to dtspense the eontents or the spray over a ar 
S L area. Propy.ene glycol aots as a bumeetant to prevent the exeesstve dr^n of fl» 
action site after appheatton of the medicament, ft also acts as a p— «. 
fled after appUeation. Propylene glycol additionafty aets as a sombthzer for the dra g 
permeation enhaneer. Sodium lauryi sulfate aets as a so.ubilize, for the drug 

,0062, P^U.^*-"^^^^"^™^ 
1 1 for dispensing the product as a fine spray. The preferred propefiants are very stable 
compounds and relatively non-toxic, inert and non-flammable. 

,0063, Thecompositionsintbeaboveexamplesweredisehargedfiomflted^enserasa 

thickness on a target surface, for example, a laboratory cover glass. The films bee 
"t - for * >east24hour, The concenhations of the fllm-formers in the compos .on 

period of up to 1 ft, 5 days. The film is easily removable from the apphcafton stte by water 
nreoaration for reapplication of the film or other treatment. 

t0 ,1 lose skilled in the art the he, way known to the inventors to make an use tb 

,„ *7Z 

' Iln. The above-descrtbed emhodrments of me invenfion may he modified t. 

elements added or omitted, without departing from the invention, as apprecated by those skflled 

leltms anftheir .uivalents, the invenfion may be practiced otherwise man as spectfically 
25 described. 
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